Involvement of AMPA receptors in trigeminal post-synaptic potentials recorded in rat abducens motoneurons in vivo.
The pharmacology of trigeminal excitatory postsynaptic potentials (EPSPs) evoked by electrical stimulation of the vibrissal pad was investigated in vivo in rat abducens motoneurons using intracellular recordings combined with microionophoretic applications of excitatory amino acid agonists [alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionate (AMPA), NMDA, kainate] and a selective non-NMDA receptor antagonist (GYKI-52466). Intravenous applications of GYKI-52466 were also performed during synaptic and amino acid excitations. GYKI-52466, applied intravenously or microionophoretically, reversibly antagonized AMPA-induced depolarizations and trigeminal EPSPs in rat abducens motoneurons without affecting NMDA and kainate responses. The inhibition of AMPA-induced depolarizations was similar following i.v. and ionophoretic applications of GYKI-52466. Intravenous applications of GYKI-52466 (0.3-4 mg/kg) reversibly and dose-dependently reduced trigeminal EPSPs, which could be totally suppressed at the highest doses of GYKI-52466 (2-4 mg/kg). The antagonist effect, which developed very quickly, could last several minutes and recovered gradually. The effect of GYKI-52466 on the EPSPs and AMPA responses were compared in the same motoneurons. The partial inhibition of trigeminal EPSPs during microionophoretic applications of GYKI-52466 was probably due to the distribution of the synapses in the dendritic arborization of abducens motoneurons. Our results show that AMPA receptors are involved in the generation of trigeminal EPSPs in rat abducens motoneurons in vivo.